Effect of diethyl-beta-cyclodextrin on the release of nitroglycerin from formulations.
The complex-forming abilities of 2,6-di-O-ethyl-beta-cyclodextrin (DE-beta-CD), and its effect on the release of nitroglycerin (TNG) from formulations of the compound, were studied and compared with corresponding properties of beta-cyclodextrin (beta-CD) and 2,6-di-O-methyl-beta-cyclodextrin (DM-beta-CD). Complex formation was confirmed by differential scanning calorimetry and infrared absorption spectroscopy. In an accelerator test involving temperature and reduced pressure, marked depression of the volatility of TNG was observed as a result of CD complex formation. Dissolution rates of TNG from powdery TNG/DE-beta-CD complex and its tablets were retarded in comparison with the rates from other CD complexes. The release rate of TNG from ointments was accelerated by complexation with DE-beta-CD, and retarded by complexation with beta-CD. To evaluate their in vivo percutaneous absorption, samples were applied to the inside tip of the cheek pouch of male golden hamsters. The amount of TNG remaining in the cheek pouch was lowest in the case of the TNG/DE-beta-CD complex ointment, and relatively high in the case of the TNG/beta-CD complex ointment, in agreement with the in vitro results. We suggest that the combination of DE-beta-CD complex and beta-CD complex might be applicable to sustained-release preparations for percutaneous administration.